Objectives: To: 1) estimate U.S. state-specific prevalence of serious psychological distress (SPD) and fair/poor health status (FPH), and 2) identify correlates of FPH among adults with arthritis (ARTH+).
Introduction
Arthritis is one of the most common chronic conditions affecting 46 million adults in the United States (US), limiting activity for 19 million and is the most frequent cause of disability. 1, 2 With the aging of the population, an expected 67 million US adults will have arthritis by the year 2030. 3 Persons with arthritis have poor physical function resulting in disability 1,4-5 and report worse health-related quality of life than do adults without arthritis 6 .
Psychologic co-morbidity is also common among persons with arthritis. Serious psychological distress (SPD) and frequent anxiety and depression prevalence among US adults with arthritis are higher than in adults without arthritis, although little is known about variation in these measures at the state level in the US 7 , information which may be useful for local level planning. Arthritis not only co-occurs with psychological conditions such as depression, it is a major contributor according to Dunlop et al, 8 who report as much as 18 % of major depression has been attributed to arthritis. Previous depressive symptoms have also been shown to be an independent risk factor for the development of incident arthritis. 9 In addition, depression and anxiety can interfere with compliance and response to medical treatments, as well as contribute to excess mortality and morbidity in arthritis patients. [10] [11] [12] Going beyond psychological measures of health, and capturing the burden of poor general health status among adults with arthritis is also important information for communitybased efforts aimed at reducing the impact of arthritis. Gen-eral health status, a self-rated scale using 5 levels (poor, fair, good, very good, excellent), takes into account both mental health and physical health and is considered a global measure of health-related quality of life. Single item measures of general health status have been shown to be reliable, and to predict mortality, healthcare utilization and clinical health outcomes in the general population and among people with chronic disease. [13] [14] [15] [16] Identifying sociodemographic, physical, mental, and behavioral correlates of general health status can be useful in determining the characteristics of adults with arthritis with the highest need for interventions. The purpose of this study was: 1) to estimate the state-specific prevalence of serious psychological distress (SPD) and fair/ poor health status (FPH) among US adults with arthritis, and 2) to identify a predictive model for FPH among adults with arthritis using mental health, behavioral, sociodemographic, and physical health correlates of general health status.
Methods

Data source
The Behavioral Risk Factor Surveillance System (BRFSS) is an annual, random-digit-dialed, telephone health survey conducted in all 50 states, the District of Columbia and U.S. territories (Guam, Puerto Rico and the Virgin Islands). A probability sample of households with telephones are sampled monthly to collect health and risk factor data representative of the civilian, non-institutionalized population aged 18 years and older. This study used data from the 2007 BRFSS which was sectioned into a core survey, and an optional module. Serious psychological distress (SPD) is a nonspecific measure of psychological distress that has been shown to discriminate cases of diagnosed psychological disorders meeting DSM-IV criteria (e.g. major depressive disorder, generalized anxiety disorder, schizophrenia, etc.) from non-cases. 18 SPD is calculated using the Kessler 6 scale (K6). The K6 consists of a set of 6 questions asking how often in the past 30 days the person felt: 1) so sad that nothing could cheer you up, 2) so nervous that nothing could calm you down, 3) restless or fidgety, 4) hopeless, 5) worthless, 6) everything was an effort. Each question is scored using a Likert-type scale from 0 (none of the time) to 4 (all of the time) and summed (range 0-24). As recommended by Kessler et al, 18 a total score of 13 or higher was used a dichotomous outcome for SPD. The K6 has been used on large national and international health surveys and can be administered on the telephone, inperson, or in interviewer administered formats. 17 The K6 has demonstrated excellent internal consistency reliability (Cronbach's alpha 0.89-0.92) and criterion validity across many sociodemographic subpopulations. 18, [19] [20] The K6 has the best ability to detect the presence of any psychiatric disorder but has a lower ability to detect specific disorders or co-morbid psychiatric disorders. 21 Fair/poor health status (FPH) was determined from the question "Would you say that in general your health is: Excellent, Very Good, Good, Fair, or Poor?" Responses were dichotomized as "Fair/Poor" versus "Excellent/Very Good/Good". This single-item question has been shown to be reliable and valid and predicts mortality, health care utilization, and clinical outcomes in primary care. 
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Discussion
Adults with arthritis have a higher prevalence of SPD and FPH than their peers without arthritis and this has been shown at both the national 7 and now the state level. However, there is a wide variation in prevalence of SPD among adults with arthritis from state-to-state, from a low of 2.7 % in Alaska to a high of 12.2 % in Kentucky. The range in prevalence of FPH is similarly wide (22.1 % in Vermont to 43.5 % in Kentucky). These findings suggest that state and local level data are critically important for identifying areas with the highest need for interventions aimed at improving mental, physical, and general health status. Among adults with arthritis in this population-based study, health behaviors and physical health indicators seem to play a larger role in FPH than mental health indicators or sociodemographic characteristics. Physical health indicators, particularly multi-morbidity, have been shown to be related to FPH in some studies 16, [37] [38] [39] [40] . However, in contrast to others [27] [28] , we did not find that the presence of current joint symptoms (e.g. pain, stiffness, aching) to be associated with FPH status among US adults with arthritis. This may be because our symptom measure was merely the presence of symptoms (yes/no), while others [27] [28] have found that moderate or severe pain was highly associated with FPH status among adults with arthritis and other chronic diseases using a measure of symptom severity assessed by Likert-type ordinal response options. Physical inactivity was clearly related to FPH. Adults with arthritis who engaged in at least some physical activity were 50-66 % less likely to report FPH compared with those reporting no physical activity even after adjusting for activity limitations and the presence of other chronic conditions. Due to the cross sectional nature of the BRFSS survey, we are unable to determine the temporal sequencing of physical activity level and FPH. However, these findings are supported by data from prospective randomized controlled trials that report physical activity improves pain and physical function and delays the onset of disability among adults with arthritis. 29 Since physical health indicators such as activity limitation seem to play an important role in FPH among adults with arthritis, it may be possible to improve general health status at the population level through the delivery of physical activity and exercise interventions in community settings that have been shown to improve these indicators. These data suggest that heavy consumption of alcohol may confer some benefit in terms of general health status among adults with arthritis (a similar relationship was seen among adults without arthritis [data not shown]). Other studies from around the world have found moderate alcohol consumption to be positively related to general health status [30] [31] [32] [33] [34] [35] and heavy drinking or 'intoxication' negatively related [30] [31] [32] 35 . Our definition of heavy drinking (2+ drinks per day for men, 1+ drink per day for women) would be considered low to moderate alcohol intake in other studies [32] [33] [34] [35] Despite the large sample size, ability to calculate state-level estimates, and the variety of sociodemographic, physical, mental and health behavior variables available, this study has several limitations. As with all cross sectional surveys we are unable to determine the temporal sequencing of the key variables in this study, however, as noted, some of these relationships have been confirmed in prospective studies. All data were self-reported and not confirmed by a health care provider or other objective measures and therefore there may be subject misclassification bias. However, it is likely any bias would be non-differential and thus the associations reported would be biased towards the null. The BRFSS is the largest telephone health survey in the world, but has had diminishing response rates which may limit the generalizability of these findings, particularly to those persons who do not have a residential telephone line, are cognitively impaired, or reside in institutions. Estimates generated from the BRFSS over time are relatively stable and mirror other national health surveys using different methodologies, suggesting the survey is still useful for determining public health burden of chronic conditions and health behaviors. 38 Last, the BRFSS lacks information on several variables that may be linked to general health status, such as demographic (e.g. family structure), environmental (neighborhood characteristics, population density, etc.) and psychosocial constructs (self esteem, stress, illness perceptions, self-efficacy, social support, etc.). [39] [40] This may partially explain the moderately low pseudo-R 2 value of 0.29 we report in Table 2 . Adults with arthritis have more psychological distress and worse general health status than their peers without arthritis. In this population, physical health indicators, including the presence of multiple co-morbid chronic conditions, are the largest contributor to poor health. Widespread dissemination of effective, community-based self-management education and physical activity programs may be able to improve the general health status of this large population of persons with arthritis.
